We investigated the usefulness of the urinary myoinositol index UMI for identifying postmeal hyperglycemia in type 2 diabetics undergoing a meal tolerance test. Fifty-eight patients 18 males, 40 females were enrolled, fasted overnight and blood collected prior to and 1 and 2 hours following the test meal. Urine was collected 2 hours after the test meal. Plasma 1,5-anhydroglucitol 1,5-AG was measured enzymatically, and UMI with an improved enzymatic cycling method. Simple and multiple regression analyses were employed to determine correlations between plasma glucose PG and three PG markers ; HbA 1C Japan Diabetes Society , 1,5-AG and UMI. Study population characteristics were age 67.6 7.9 years, body mass index 24. 49 mg / dL 2 h postmeal , HbA 1C 6.3 0.6 , 1,5-AG 11.9 5.7 g / mL and 2 h UMI 52.0 35.9 mg / gCr . Correlation coefficients were calculated between 1 h postmeal PG and HbA 1C r 0.558 , 1,5-AG r 0.256 , and 2 h UMI r 0.496 , and 2 h postmeal PG HbA 1C r 0.605 , 1,5-AG r 0.306 , and 2 h UMI r 0.606 . Two hour UMI and HbA 1C Japan Diabetes Society were signi cant determinants of 2 h postmeal PG. As HbA 1C re ects PG excursion during the previous 1-3 months, UMI may be a useful marker for monitoring and management of postmeal hyperglycemia in type 2 diabetics.
Introduction
A growing body of evidence suggests that reducing postmeal postprandial plasma glucose PG excursions as well as achieving hemoglobin A 1C HbA 1C goals is important for the prevention of cardiovascular disease CVD [1] [2] [3] [4] . There are many markers used to monitor PG control and diabetes management, e.g. HbA 1C , glycoalbumin GA , fructosamine, Original 1 
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Myoinositol is one form of inositol, a circular D-glucose isomer, which is stable in urine samples at room temperature 7, 8 . Plasma myoinositol concentration is stable and remains within physiological concentration even in patients with abnormal glucose tolerance. However, urinary myoinositol concentration increases during hyperglycemia 9, 10 . Thus, urinary myoinositol concentration may be a useful new indicator of PG excursions. The Urinary
Myoinositol Index UMI , calculated as the ratio of urinary myoinositol to creatinine, has also been reported to be a new and appropriate marker for abnormal glucose tolerance, and is now covered by health insurance in Japan.
However, the relationship between UMI and postmeal PG excursion has not been fully clarified. Therefore, we examined the relationship between postmeal hyperglycemia and HbA 1C , plasma 1,5-AG or UMI in patients with type 2 diabetes mellitus T2DM undergoing a meal tolerance test. A venous blood sample was collected after an overnight fast of at least 10 hours. Thereafter, patients passed urine, and the meal tolerance test was performed. All subjects consumed test meal A within 15 minutes along with 100 ml of water, and blood samples were collected 1 and 2 hours postprandially. Urine samples were collected 2 hours postprandially 
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Results
Patient characteristics were age 67.6 7.9 years , body mass index BMI 24. The relationship between area under the glucose curve AUC PG measured at the three time points 0, 1 and 2 h postmeal and the three PG markers is summarized in Table 3 . All three PG markers were associated with AUC PG . To identify markers that are associated with 2 h PG, we performed a multiple regression analysis between 2 h PG and the three PG markers. An association was found between 2 h PG and HbA 1C JDS Table 4 .
Discussion
Patients with type 2 diabetes mellitus are at increased risk for atherosclerotic diseases such as coronary heart disease and stroke. Many long-term studies and meta-analyses have been published on the clinical signi cance of postmeal or post-glucose loaded hyperglycemia for macroangiopathy and mortality. The Funagata Study reported that the cumulative survival rates from CVD events associated with impaired glucose tolerance IGT , were similar to those of diabetes, however that of impaired fasting glucose IFG was not signi cantly lower than that of normal fasting glucose 13 . Further, the Diabetes Epidemiology Collaborative analysis Of Diagnostic criteria in Europe Study DECODE Study reported that the 2 h postprandial blood glucose following the 75 g oral glucose tolerance test 75 g OGTT was a better predictor of deaths from all causes and CVD than fasting blood glucose 14 .
Moreover, The Diabetes Intervention Study DIS , a prospective population-based multicentre trial of newly detected cases of non-insulin-dependent diabetes mellitus, used multivariate analysis to show that postmeal blood glucose is an independent risk factor for myocardial infarction 15 . Thus, postmeal hyperglycemia is now known to be an important risk factor for CVD, even in non-diabetic subjects and patients with IGT 3, 4, 13 .
Therefore, identifying the best marker for postmeal blood glucose excursion has become important. Currently, there are many clinical markers used to monitor and manage PG and treat diabetes ; with urinary myoinositol concentration proposed as a useful marker of postmeal hyperglycemia.
Inositol is a naturally occurring nutrient that is usually classi ed as a carbocyclic polyol.
Myoinositol, one form of inositol, is an extremely stable circular alcohol and is supplied daily from the diet and by renal biosynthesis 7, 8 . Myoinositol in the plasma of healthy individuals is maintained at physiological concentration approximately 25 mol / L , but its concentration in urine is reported to be higher in patients with diabetes or chronic renal failure [16] [17] [18] [19] . Myoinositol is transported in renal tubules and excreted in urine, as is 1,5-AG.
The reabsorption of myoinositol is competitively inhibited by the urinary glucosuria induced by hyperglycemia.
We used a highly sensitive method to measure urinary myoinositol. The measurable range for myoinositol using this method extends from 10 to 1,500 mol / L. Urinary myoinositol / creatinine ratio was calculated following a meal load. A previous study which performed a 75 g OGTT and monitored UMI for the subsequent 3 hours in patients with normal glucose tolerance NGT , IGT and diabetes, found peak values at 2 hours postprandially. Moreover, the UMI value was higher with greater degrees of glucose intolerance 20 .
The mean UMI at 2 h following test meal loading for subjects with NGT was 18.0 10.6 mg / gCr, and the estimated normal range was from 7.4 to 28.6 mg / gCr.
In this study, 1 h PG was greater than 2 h, but the three PG markers studied were more closely associated with 2 h than 1 h PG. Further, the correlation coefficient relating 2 h PG and 2 h UMI was greater than that between 2 h PG and 1,5-AG or HbA 1C JDS .
Multiple regression analysis revealed that 2 h UMI as well as HbA 1C JDS were signi cant determinants of 2 h PG. In our study, HbA 1C was also a good marker for 1 h or 2 h postprandial PG as indicated by the correlation between AUC PG and HbA 1C Table 3 , and the results of the multiple regression analysis 
Conclusion
UMI seems to be a better marker for monitoring postmeal hyperglycemia compared with plasma 1,5-AG or HbA 1C , and so it may help monitor and manage postmeal postprandial PG in diabetic subjects.
